c-.‘r-'—‘v ¥ s

» e w'“‘l._‘,

o aat S T X S SR

——y’

OG

»UK Patent »»GB 2053681 B |

-

BCIENCE RIFESENCE UIERARY

(54) Title of invention

Sustained release pharmaceutical composition

(51) INTCL3: A61K 9/22

(21) Application No
8022184

(22) Date of filing
7 Juil 1980

(30) Priority data

(31) 54/085209
55/036514

(32) 5Jul 1979
22 Mar 1980

(33) Japan (JP)

(43) Application published
11 Feb 1981

{45) Patent published
4 Apr 1984

(52) Domestic ciassification
" ASB 828 829835837LN

(56) Documents cited
GB 2047094
GB 2047093
GB 2045080
GB 2017113
GB 1532993
GB 1516348
GB 1464200
GB 1359643
GB 1333576
GB 1278817
GB 1268320
GB 1263392
GB 1235563
GB8 1137379
GB 1112332

{continued on next page}

LONDON THE PATENT OFFICE

{73)

(72)

{74)

Proprietor

Yamanouchi Pharmaceutical

Co. Ltd..

5—1 Nihonbashi-Honcho 2-
chome

Chuo-ku

Tokyo

Japan

Inventors

Hiroitsu Kawata
Masayoshi Aruga
Tadayoshi Ohmura
Takashi Sonobe
Satoru Yoneya
Chiharu Sone

Agent and/or
Address for Service
Reddia & Grose,
16 Theobalds Road
London WC1X 8PL

d4189€G0¢ 99



2 053 681 B——continuation

(58)

GB 1070492

GB 1031148

GB 848179

EP 0001247

Chapter 15 and Pages 451,
475, 520 & 599 of Theory and
Practice of Industrial Pharmacy
{2nd Edn.) by Lachmann,
Lieberman & Kanig. (Lea and
Fabiger 1976}

Field of search
ASB

B S

Rt ewy



!}. l‘,*‘

p ":q_x:f-f?:'-\!‘

Bt

Q,‘c Cea e

5. 3y)

. o
\i;
H

-y
B
.

+

¢
t

- T

Vv

AL L Lo LI TR 2EE AR5 78 ) BER M

1

A RTEEED

. s

10

15

20

-1 - 2053¢%1

e

SUSTAINED RELEASE PHARMACEUTICAL
COMPOSITION

The present invention relates to sustained
release pharmaceutical compositions.

A sustained release pharmaceutical composition
has many advantages such as reduced frequency of adminis-
tration, decrease of side effects, and maintenance of
effective concentrations of medicament in the blood.
Accordingly, various types of sustained release pharmaceutical
composition have hitherto been developed, for example, one
containing a great amount of excipient which disintegrates
slowly in the stomach or intestines, one in the form of a
granule or tablet coated with repellent, one covered with
semipermeable membrane, and one in which a polymer having
low solubility or which is hydrophylic is mixed with,
adsorbed in or combined with a medicament to gradually
release the medicament. As polymer for-thevlatter purpose,
there may be used acid-type carboxyvinyl polymer, polyvinyl
alcchol, or polyacrylic acid, etc. However, sustained
release pharmaceutical compositions usually give only relat-
ively low bioavailability of active ingredient; and with
a medicament of low solubility its effective concentration

in the blood may not be obtainable or maintainable.
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The present invention provides a sustained
release pharmaceutical composition containing solig
mediqament in amorphous form compounded with poly-
ethylene oxide, in which the medicament is one of
nicardipine, a nicardipine salt, nifedipine, indenerol,
indomethacin and a buformin salt. We have found that
such compositions can exhibit satisfactory sustained

release of the solid medicament.

Compositions of the invention preferably
contain at least one additive (1) selected from
hydroxypropylmethyl cellulose, hydroxypropyl cellulose,
methyl cellylose, polyvinyl pyrrolidone, carboxy-
vinyl polymer, hydroxypropylmethyl cellulose phthalate,
cellulose acetate phthalate, methyl methacrylate
methacrylic acid copolymer, polyvinylacetal diethyl-
aminoacetate, dimethylaminoethyl methacrylate metha-
acrylic acid copolymer, 2-mothyl-5-vinylpyridinemethyl
acrylate methacrylic acid copolymer, citric acid, urea,
succinic acid and amino acids; it may also contain at
least one further additive (2) selected from surface
active agents, polyethylene glycol, propylene glycol,
glycerin, glycerin fatty acid esters and vegetable
oils,

Some compositions of the'invention can be

obtained by a method in which the solid medicament and

additive(s) from the above lists are dissolved in an

organic solvent
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(e.g. one or more of methanol, ethanol, chloroform, dichlor-

omethane) or water, and then the solvent is removed. The
removal of the solvent can be carried out by drying under
reduced or normal pressure, spray drying, fluidized-bed
granulating drying, or lyophilization, etc. A fine powder
or fine particle granules are thus obtained in which solid
médicament is dissolved or dispersed uniformly in'amorphous
form in the additive(s). Then PEO is added
and miked in to provide the sustained release pharmaceutical
composition.

Another method instead includes PEO o
in the solution, to become uniformly dissolved or dispersed

with solid medicament in the additive{s) on solvent removal.

Examples of suitable amino acid additivés are
threonine, glycin, alanin, cystein, lysin, etc. Suitable
surface active agents include anionic agents such as sodium
alkylsulfate, and non-ionic agents such as polyoxyethylene
sorbitan fatty acid ester, noljyoxyethylene fatty acid ester,
bolyoxyethylene castor vil derivatives, etc. Exemplary
vegetable oils are sesame o0il, corn oil, soybean oil,
rapeseed oil, olive oil, coconut oil, etec.

The compounding ratios of the components in the

pharmaceutical composition vary according to the solid
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medicament used and its administration dose. Usually, it
is appropriate to use 0.5 - 20 (preferably 1 - 10) parts by
weight of additive(s) (1) and 0.05 - 10 (preferably 0.1 - 5)
parts by weight of additive(s) (2), per part by weight of
solid medicament. The compounding ratio of PEQ
is suitably 0.1 - 50 (preferably 0.5 - 30) parts by
weight per paft by weight of cqmbined solid medicament plus
said additives.
Substained release pharmaceutical

compositions according to the invention have PEQ

. compounded in the fine powder or fine particle.granules
in which solid medicament is contained in amorphous form.
Hitherto, polyethylene oxide has been used as a coating agent
or binder in the preparation of pharmaceutical compositions,
but it has not been reported that a sustained release
pharmaceutical composition can be obtained by compounding
polyethylene oxide with a solid medicament in amorphous form
as in the present invention.

The pharmaceutical compositions of the present
invention can be formulated as powders, granules, tablets,
pills, or capsules in conventional manner. In the preparation
of such formulations, there may be used conventional diluting
agents, binders, viscosity-increasing agents etc. Further,
according to the kind of solid medicament, a compound for
dissolving the latter quickly can be included or treatment
for dissolving the composition in the intestines can be
applied.

As mentioned above, the invention can provide in

sustained release form the medicament nicardipine, which
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possesses coronary and cerebral vascular dilator activity
and is useful for curing cerebral vascular disease, hyper-
tension and angina pectoris. Hitherto, it has been difficult
to provide a sustained release nicardipine composition
because of its low solubility in the intestines. Nicardipine
and its salts are easily dissolved in the first liquid
(artificial gastric juice) of Japanese Pharmaccpeia, thus
exhibiting sufficient medical activity as usually formulated,
but are only slightly soluble in the second liquid (artificial

intestinal juice).

Compositions according to the invention
containing nicardipine can sustain an effective
concentration of nicardipine in the blood for long
periods due to good absorbability by the intestinal
tract membrane, in spite of the low soiubility of

nicardipine in intestinal Jjnice.

- e Cemas TP hen T L seaemote s e TH Rt Sm el L eemem g e TN -

Amorphous nicardipine (and its salts) gsed in
the present invention can be prepared by friction-pulverizing
nicardipine powder, preferably using a ball mill or vibrating
ball mill.

In the pulverizing step, it may be desirable to
add one of more substances to decrease the adherence and
massing of the nicardipine or nicardipine salt. Examples
of such substances are calcium lactate, TC-5 (trade name,
Shinetsu Kagaku Kogyoc Co., ingredient : hydroxypropylmethyl

(amm) mank
cellulose), AvicelL(trade name, Asahikasei Kogyo Co.,
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ingredient : crystalline cellulose), ete. The cﬁange of
nicardipine or its salt.to the amorphous form in the
Pulverizing step can be confirmed by X-ray diffraction.

| The amount of nicardipine or nicarpidine salt
is usually 5 - 90% (preferably 10 - 70% and more preferably
20 - 40%) of the total weight of the composition. Nicardi-
pine powder is usually in crystalline form; for example, -
nicardipine hydrochloride is a crystal naving a melting
point of 168 - 170°C. It is however possible to produce
amorphous nicardipine by synthesis or purification, and
in that case the amorphous nicardipine obtained can be
used as it is for preparing a composition of the present
invention.

The fine powder of amorphous nicardipine and its
salts exhibits a sustained release erffect when coated to
avoid disintegration and dissolution in the stomach. It
can also exhibit such effect with addition of pH-depending
agent, viscosity-increasing agent or water-insoluble
agent before or after pulverizing.

Examples of pH-depending agent are bases soluble
in the intestines such as cellulose acetate phthalate,
hydroxypropylmethyl cellulose, Eudragit L, S, RL and RS (trade

man~ky
#ames, Rome and Feas Co., ingredient acrylic acid meta-acrylic

acid ester copclymer, or meta-acrylic acid meta-acrylic acid

ester copolymer), etc.; as viscosity-increasing agents thers
are polyethylene oxide, Carbopol (trade name, B.F.Gcodrich
Co., ingredient: carboxyvinyl polymer), sodium polyacrylate,
sodium arginate, carboxymethyl cellulose calcium, carboxy-

methyl cellulose scdium, polyethylene glycol (molecular
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weight: 6000 - 20000), etc.; and as water-insoluble
agents are crystalline cellulose (for example,

™ aadll
Avicel (tradetname)), calcium phosphate, etc.

The degree of pulverizing of the nicardipine
or its salt and the amount of thé above agents
added can be selected to predetermine when and

over what period the medicament is released.

The present invention is illustrated by the
following Examples wherein the solid medicament

used in each case is in amorphous form.
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Example 1
. 1000 g of a mixture of dichlorcaiiethane and methanol (1 : 1
in weight ratio) was added to a mixtﬁre of 50 g of nicardipine
hydrechloride and 100 g of hydroxypropylmethyvl cellulose to
providei?olution. The organic solvent of the sclution was
distilled off by spray-drying to provide fine particle powder.
To 50 g'of the fine particle powder thus obtained were acdded 39 g
of the fine particle powder of polyethylene oxide and 3.3 g of

talc, and they were mixed uniformly. Capsules were prepared by

filling each 250 mg of the mixture into No. 1 capsules.

Example 2

1000 g of dichloromethane was added to a mixture of 50 g of
nifedipine, 50 g of polyethylene glycol 400 and 250 g of
polyvinYl pyrrolidone to provide a solution, and 25 g of
magnesium meta-silicate aluminate was dispersed uniformly in the
solution.  Using a fluidized-bed granulater, 350 g of anhya:ous
calcium hydrogen phosphate . was fluidized and sprayed with
the above solution to provide fine g;anules. To 250 g of the
fine granules thus obtained were added 89.5 g of the fine
particle powder of polyethylene oxide, 7 g ¢of talc and 3.5 g cof
maénesium stearate, and theywere mixed uhiformly. Tablets each
weighing 350 mg were prepared using an oblong runch having 2

major axis of 14 mm :nd 2 @minor axis of 7 mm.

Example 3

3000 g of a mixture of dichloromethane and methanol (1 : 1

weight ratio) was added to a mixture of 100 g of indomethacin,
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200 g of ‘hydroxypropyl cellulose and 20 g of polyethylene oxide

to provide a solution. The organic solvent of the solution was

- distilled off by spray-drying to pro&ide fine particle powder.

To 160 g of the fine particle powder thus obtained were adcded 80 g
of polyethylene oxide and 10 g of talc, and they were mixed
uniformly. Capsules were prepared by filling each 250 mg of the

mixture into No. 1 capsules.

Example 4
400 g of methanol was added to a mixture of 20 g of

nicardipine hydrochloride, 40‘g of hydroxypropylmethyl cellulose
phthalate and-10 g of polysorbate 80 to provide a solution. The
organic solvent of the solution was distilled off by drying ﬁnder
reduced pressure to provide a solid material. The soligd material
was pulverized to fine particle powder.v To 35 g of the fine
particle powder thus obtained were added 105 g of fine
crystalline cellulose, 80 g of polyethylene oxide and 10 g of
talc, and they were mixed uniformly. Capsules were prepared by

filling each 230 mg of the mixture into No. 1 capsules.

B
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Example 5

40 g of the crystalline powder of nicarédipine hydrochloride,
200 g of calcium lactate and 20 g of polyethylene oxide 18 were
pulvérized for 10 hours in a vibrating ball mill, whereby the
crystals of nicardipine hydrochloride changed to amorphous form.
Usinngluidized-bed granulater ("Uniglat" trade name, Okawara
Seisakusho Co.), 195 g of the powder thus obtained and 150 g of
Xalica GS (trade name, Kyowa Kagaku Kogyo Co., ingredient:
anydrous calcium hydrogen phosphate) were fluidized, -
sprayed with a solution of 20 g of polyethylene oxide-18 in 3000
ml of methyléne chloride, and treated in conventional manner to
érovide fine granules. Capsules were prepared by filling each

365 mg of the fine granules thus obtained into No.l capsules in

conventional manner.
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CLAIMS

1. A sustained release pharmaceutical_COmposition

- containing solid medicament in amorphous forn compounded

with polyethylene oxide, in

which the medicament is one of nicardipine, a nicardipine

salt, nifedipine, indenerol, indomethacin and

a bﬁformin salt.

}é~ ' .,A composition according to any préceding claim

including at least one additive selected from pH-depending

iagents, viscosity increasing agents, and water-insoluble

‘agents.

3. ‘A composition according to any preceding claim which

contains at least one of hydroxypropylmethyl cellulose,hydroxy-

- propyl cellulose, methyl cellulose, polyvinyl pyrrclidone,

carboxyvinyl polymer, hydroxypropylmethyl cellulose phthalate,‘
cellulose acetate phthalate; ﬁethyl methacrylate meth-

acrylic aéid copolymer, polyvinylacetal diethylamindacetate,
dimethyiaminoethyl methacrylaté methacrylic acid copolyhér,
2-methyl-5—vinylpyridinmethyl acrylate methacrylic acid

copolymer, citric acid, urea, succinic acid. and amino acid.

4. ~ A composition according to any preceding clainm
‘which also contains at least one of surface active agent,
polyethylene glycol, propylene glycol, glycerin, glycerin

fatty acid ester and vegetable oil.



5. A process of producing a sustained relcase
pharmaceutical composition which comprises compounding a
solid medicament in amorphous form with polyethenc

~oxide, ‘ in which the medicament

is one of nicardipine, a nicardipine salt, nifedipine,

indenerol, indomethacin and a buformin salt.

) . N e . .

;6,- A process according to claim 5 which comprises

. dissolving in water or an organic solvent the solid medica-
"ment and at least one additive selected from hydroxypropyl-

methyl cellulose; bydroxypropyl cellulose, methyl cellulose,

polyvinyl pyrrblidone, carboxyvinyl polymer, hydfoxypropyl—
fmethyl cellulose phthalate, cellulose acetate phthalate,

methyl methacryléte methacrylic acid copolymer, ﬁolyvinyl-
acetal diethylaminoacetate, dimethylaminoethyl meta-acrylatec

‘methacrylic acid copolymer, 2-methyl-5-vinylpyridinmethyl

acrylate methacrylic acid copolymer, citric acid, urea,

? succinic acid, amino acids, surface active agents, poly-

; ethylene glycol, propylene glycol, glycerin, élycerin fatty
. acid ester and vegetable oils, distilling off the solvent,
) and then adding polyethylene oxide.

i7- S A process according to claim 6 modified by

' dissolving the medicament, additive and polyethylene oxide

| " in the solvent which is thcn
removed: '
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8. A process according to claim 5 wherein the

medicament is converted to amorphous form by pulverizing.

9. A process according to claim 8 wherein the

medicament is pulverized in a ball mill or vibrating ball

mill.

16. A process according to any of claims 5 to 9

wherein the medicament comprises nicardipine or a salt

thereof.

11l. A sustained release pharmaceutical composition

substantially as hereinbefore described in any of the

Examples.

T™he text of the specificatiam has been reproduced by photocopying the applicants original
typescript. It say contain a few saendaents which are difficalt to read. The original
typescript containing these amendinents say be inspected on the premises of the Patemnt Office




	2003-11-21 Foreign Reference

